This paper deals with the fimitng behavior of a harmonic oscillator under the external random disturbance that is a process of the white noise type. Influence of noises is investigated in resonance and non-resonance cases.
Introduction
We investigate the harmonic oscillator as a system of motion described by a linear differential equation of the second order mii(t) + ku(t)= q(t)while m > 0 and k > O, where q(t) is an external disturbance force. In the case, where q(t) is a nonrandom periodic function, the instantaneous energy of the oscillator (t)_ [ku2(t)l -I-mit2(t)] is bounded if the period of the function q(t) is not equal to 27rv/m/k and (t) t 2 as t---+c if period of function q(t) is equal to 2rx/-(resonance).
A model of the random harmonic oscillator with e(t) t as t-cx3 was considered by Papanicolau [8] for the case when q(t) is a stationary random process; a model in which In e(t) tc was considered by nendersky and Pastur [1] for the case when q(t)= 0 and k = k(t)is a stationary random process; a model in which (t),, V/ as t---,cx was considered by Kulinich [7] for the case when q(t)-g(w(t))iv(t), with (t) as a "white" noise, g(x) a nonrandom function and g2 (x) integrable over R.
In the present paper, we consider the external random disturbance of the type q(t) f(t)g(w(t))iz(t), where f(t) and g(x) are nonrandom functions and f2(t)is a periodic function with the period 2L.
The limiting behavior (for t---c) of the joint distribution of the random variables (u(t),it(t)) the distribution of the random variable (t) is investigated in the following cases: 1) 2L : 2rv/-; 2) 2L- It is shown in particular that (t),-if g2(x),,b =0 as I1-(Theorem 1) and Let u(t) be the distance of a particle from its equilibrium position. We assume that the particle has mass m and that it is fastened to an immobile support by a spring with the coefficient of stiffness k. Then u(t) satisfies the following equation: m(t) + ku(t) q(t) while u(0) u o and/t(0) -/t0 (/t ttu).
(1)
Here q(t) is an external force, u 0 is an initial position and/t0 is an initial velocity of the particle. We assume, then, that u 0 0, /t o = 0 and q(t)= f(t)g(w(t))iv(t), where w(t) is a Wiener process. In this case, equation (1) can be considered as a system of stochastic It6 equations: 
It is easy to see that the following inequalities hold true: 
where Io(x is the modified Bessel function of the first kind with zero index and p(x)-O, when x<0.
Proof: We can write the solution of equation (2) 
Since each process 7)(t) for i-1,2 is a martingale with respect to the 0--algebra, 0-(WT(S), (8) iT(t) lm-(')(t)eOs(vi-lmtT) + ()(t)sin(vitlmT)]-->O, in probability, as Tcx.
Consider now characteristics of martingales: 
Then (7)(t))-ao f g2(wT(s)x/)ds + f g (WT(S)V/)ai(sT)ds IT(t + JT(t).
0 0
Kulinich [6] implies IT(t)--.fl(t in probability as T---.cxz, where fl(t)-aobt, and due to the
Lemma, EIJT(t) I-+O. Therefore, (@ (t))--+aobt in probability as T--+oo for i= 1,2. And for the joint characteristic of martingales 7 and 7)(t), we have the equality, (')')(t)")')(t))-i g2(wT(s)vr-)%(sT)ds' 0 which, due to the Lemma, implies the convergence,
E (@)(t), V)(t)) --+0 as t-+oo.
Hence, for characteristics of the limit martingales we have (7(i)(t)) aobt i-1,2 and (7(1)(t), 7(2)(t)) 0.
It is easy to see that martingales 7(1)(t) and 7(2)(t) are continuous with probability 1. Therefore, due to [3] , there are independent Wiener processes w(1)(t) and w(2)(t) such that 7(1)(t)-0bw(1)(t)and 7(2)(t)-V/-0bw(2)(t). ) w(1)(1)cos(vIk/mT) + w(2)(1)sinvlk/mT). Independence of the normally distributed random variables w(1)(1) and w (2)(1) 
Therefore, the random variables, ) and ), are independent standard normal. Convergence (11) yields the proof of statement la) of Theorem 1.
Since for instantaneous energy (t) in system (2) we have the equality, Next, suppose that 2L-nor-/k and that at least one of the constants, c o or a3, is not equal to zero. Then (9) can be represented in the form: As in the proof of statement 1 of Theorem 1, we obtain characteristics of the limit martingales:
where w(1)(t) and w(2)(t) are independent Wiener processes and (bil, bi2 is the i-th row of the matrix B1/2, where B-( al a3 -). The independence of the Wiener processes, w(1)(t)and
w(2)(t), implies that random variables 7(1)(1) and 7(2) (1) Here each 7(i)(t) is a martingale with respect to the a-algebra tr(w(s),s <_ t) with characteristics" (7(i)(t)) ai(t), i--1.2 and (7(1)(t). 7(2)(t))-a3fl(t), 
(7)(t)>--aifl(t), i--1,2 and (7)(t),7)(t)>---a3(t) in probability as T---,c. Thus, we obtain convergence (8), where each 7(i)(t) is a continuous, with probability 1, martingale with respect to r(w(s),s _ t), with characteristics:
(7(i)(t))-ai(t),i-1,2 and (7(1)(t)(t),7(2)(t))-a3/9(t), where /(t) has the form (14). Using convergence (8) for t-1 and an explicit form of the solution of problem (13) 1) the equality (12);.
2) the equality E[7)(t)] 2-E(7)(t))
3) the possibility to change the order of limit and expectation.
Pemark: Let q(xl,x2) be a joint density of the distribution of 7(1)(1) and 7(2)(1) and flt(Xl, X2) be a joint density of the distribution of the position v(t) and the velocity /(t) at the moment t, described by (13). 
Using the explicit form of the solution to equation (13) 
